Diabetes is a common chronic disease with a prevalence of 8.3%. Diabetic neuropathy is a common neurological complication of the disease which interferes with the quality of life (QoL) of patients due to painful symptoms leading to disability. This study aims to evaluate the effects of diabetic neuropathy on disability and QoL. Sixty-two patients with clinical diabetic neuropathy were enrolled in the study. All underwent electrophysiological evaluations. Brief disability scale (BDS) and Short form-36 (SF-36) were used to evaluate disability and QoL of patients. Results revealed a negative correlation among increased pain quality assessment scale (PQAS), BDQ scores and QoL, emphasizing the interfering effect of pain on QoL of patients with diabetic neuropathy.
Introduction
Diabetes is a common chronic metabolic disease. Globally it is estimated that 387 million people suffer from diabetes. The prevalence of diabetes in adult population is 8.3% [1] . People with diabetes have an increased risk of developing a number of serious health problems including systemic and/or nervous system involvement which are known as micro and micro vascular complications. Diabetes can cause damage to the peripheral nervous system leading to neuropathy. The most common cause of peripheral neuropathy is diabetes, and 30% -90% of patients with diabetes have peripheral neuropathy [2] .
Underlying pathogenic mechanisms of diabetic neuropathy can be summarized as metabolic, ischemic, immunologic, and compressive mechanisms [3] [4] . Regarding these pathogenic pathways, diabetic neuropathy has various types, in which diabetic sensory-motor polyneuropathy is the most frequent type [5] [6] . Another form of diabetic neuropathy is painful diabetic neuropathy (PDN) which encounters 16% -34% of patients with diabetes, and is more debilitating due to painful symptoms. Pain itself is not only a burden to patients with PDN, but also a secondary cause of disability leading sleep disturbances, mood disorders such as anxiety, and interferes with physical functioning. Thus, chronic painful symptoms in diabetes lead to various degrees of disability; it can have considerable impacts on an individual's QoL [7] .
The aim of this study is to evaluate the effects of neuropathic pain on disability and QoL of patients with diabetic neuropathy.
Materials and Methods

Study Groups
Sixty-two diabetic patients with neuropathic complaints were enrolled the study. Patients showing other causes of neuropathy such as alcoholism, liver and kidney disease, use of drugs known to cause neuropathy, malignancy or other serious illness and patients with a family history of neuropathy were excluded from the study. All patients were informed about the consent of the study and gave their approval. The study was approved by the local ethical committee of our faculty.
Laboratory and Electrophysiological Evaluations
Socio-demographic features of the patients with routine blood test results including serum fasting glucose, hemoglobin A1C, vitamin B12, folic acid levels, thyroid and lipid panels, liver, kidney function tests with serum electrolytes were recorded. Medical history of the patients was also assessed. Following a detailed neurological examination, all patients underwent electrophysiological evaluation. The electro diagnostic studies were performed according to standard techniques [8] . These were performed in at least two arms and one leg. Motor nerve conduction studies included the determination of conduction velocity, amplitudes and latencies after stimulation of the median, ulnar, peroneal and tibial nerves. Sensory nerve conduction studies included the antidromic determination of conduction velocity, latencies and amplitude of the sensory nerve action potential of the median, ulnar, radial and sural nerves [8] .
Polyneuropathy defined as the the amplitude of either or both of the motor and sensory action potentials was decreased or remained normal, with normal or abnormal conduction times (velocities, distal latencies, and Fwave latencies) [9] .
After the confirmation of neuropathy with electrophysiological evaluations, all patients were assessed by the same neurological examiner with a face-to-face interview and fulfilled three different questionnaires including Pain Quality Assessment Scale (PQAS), BDQ, and Short form-36 (SF-36).
Questionnaires
Pain quality was assessed with PQAS which was validated to Turkish by Sahin and colleagues [3] . PQAS contains 20 items that assess global pain intensity and unpleasantness, two spatial aspects of pain, and 16 different pain qualities. Following the introduction, respondents are asked to rate the severity of each of 20 pain domains using 0 -10 numerical rating scales, where 0 = "no pain" or "not [sensation/item]" and 10 = "the most [descriptor] pain sensation imaginable". As mentioned above, the pain domains assessed include two global domains (pain intensity and unpleasantness), two spatial domains (deep and surface), and 16 quality domains (sharp, hot, dull, coldness, sensitive, tender, itchy, shooting, numb, electrical, tingling, cramping, radiating, throbbing, aching, and heavy) [10] .
Disability due to pain was assessed by BDQ. It is a self-rated questionnaire developed by Stewart and colleagues [11] . which assesses physical and social disability in the last 1 month. Turkish validation of the questionnaire was performed by Kaplan in 1995 [12] . It has 11 individual questions; each question has three answers as "never", "sometimes", "every time" corresponding to the scores of 1, 2, 3, respectively. Total score of these questions makes one score of 0 -22. A global BDQ score between "0 -4" yielded no disability, while score between "5 -7" correspond to mild disability, "8 -12" correspond to moderate disability, and "≥13" to severe dis-ability [11] [12] . Quality of life of the patients was evaluated with SF-36. This health survey questionnaire has an eight-scale profile evaluating physical and mental health. Physical health domain includes physical functioning, role-physical, body pain, and general health. The mental health domain measures vitality, social functioning, role-emotional, and mental health. The scores range from zero, the lowest possible score, to one hundred, with 100 representing the highest level of functioning and representing best health possible [13] . Turkish validation of the questionnaire was performed by Koçyiğit et al. [14] .
Statistical Evaluations
Data were organized in a SPSS version 18.0 (Statistical Package for Social Sciences for Windows) database. Statistical analyses were performed with Pearson chi-square, Kruskall Wallis test, Pearson and Spearman correlation tests. p values < 0.05 were considered to indicate statistical significance.
Results
Sixty-two patients including 37 women (59.68%) and 25 men (40.32%) with the clinical diagnosis of polyneuropathy were enrolled the study [15] . Mean age of the patients were 61.84 ± 9. 45 years. Socio-demographic features of the patients are shown in Table 1 .
All patients had type-2 diabetes mellitus and all had neuropathic complaints which are summarized in Table  2 .
Fourteen (22.6%) patients had normal findings in the electrophysiological evaluations. Polyneuropathy diagnosis was confirmed with electrophysiological evaluations in 48 (77.4%) patients. Among these, 34 patients had mix neuropathy with dominant sensory involvement and 14 patients had mix neuropathy with dominant motor involvement.
When we evaluated the symptoms of neuropathic pain due to its' time course, we found that 31 (50%) patients had intermittent symptoms, 27 (43.5%) had variable, and 4 (6.5%) had permanent symptoms.
Mean PQAS score was 74.29 ± 23.48 (range = 34 -142). There was a statistically significant relationship between the PQAS scores and HbA1c levels, and disease duration, r = 0.362; p < 0.004, and r = 0.538; p ≤ 0.001, respectively. But there were no statistically significant relationship between PQAS and age, blood glucose levels, blood triglyceride, total cholesterol levels, r = 0.208; p = 0.105, r = 0.198; p = 0.123, r = 0.132; p = 0.307, and r = 0.079; p = 0.542, respectively. We assessed the disability due to diabetic polyneuropathy with BDQ. We found out that the disability increased as the PQAS score increased in painful diabetic neuropathy (r = 0.454; p = 0.000). There was a statistically significant relationship between BDQ scores and age (r = 0.500; p ≤ 0.001), and disease duration (r = 0.308; p = 0.015). But no statistically significant relationship was found between BDQ and blood glucose levels (r = 0.043; p = 0.739), HbA1c levels (r = 0.0215; p = 0.093), triglyceride levels (r = 0.071; p = 0.585), and cholesterol levels (r = 0.019; p = 0.882).
QoL of patients were assessed with SF-36. There were no statistically significant differences in the SF-36 domains of patients in terms of gender and education (p > 0.05), but there was a statistically significant relationship in all SF-36 domains of patients, in terms of age (p < 0.05).
When we evaluated the effects of neuropathic complaints on QoL, we found a statistically significant decrease in the SF-36 in patients with pain (r = −0.400, p = 0. , and deep pain (r = 0.626, p = 000).When we assessed the effects of these symptoms on the subscales of SF-36, we found that there was a statistically significant negative correlation between pain and physical functioning, physical role limitation, social functioning, and pain domains of SF-36. The effects of neuropathic symptoms on SF-36 domains are summarized in Table 3 .
There was a statistically significant relationship between QoL of patients with diabetic neuropathy and high PQAS scores (r = −0.487; p ≤ 0.001), increased serum HbA1c (r = −0.476; p ≤ 0.001), and glucose levels (r = −0.45; p ≤ 0.001), and positive electrophysiological findings (p < 0.01). When we compared the SF-36 domains in patients with diabetic neuropathy according to the results of electrophysiological evaluations, we found that there was a statistically significant worsening in all domains of SF-36 in patients with abnormal electrophysiological findings ( Table 4) .
All domains of SF-36 were found to effected in patients whose duration of disease were above 10 years (p < 0.001). Moreover, vitality and mental health domains of SF-36 were found to be effected in patients with the disease duration >5 years (p < 0.001).
When we evaluated the time course of pain with domains of SF-36, we found that there was a statistically significant relationship between the permanent course and social functioning (p = 0.031), general health (p = 0.006), mental health (p = 0.006), and body pain (p = 0.031) domains of SF-36. There was a negative correlation between the mean PQAS and all domains of SF-36, which was statistically significant (p < 0.05). Similarly, a statistically significant relationship was found between the mean BDQ and all domains of SF-36 (p < 0.05).
Discussion
PDN is one of the most common causes of disability affecting approximately 16% -34% of the patients with diabetes [16] . Turkish study held in 2011 reported the prevalence of diabetic neuropathy determined by clinical examinations as 40.4% and neuropatic pain 14% [17] .
Since the diagnosis of PDN is mainly based on clinical features, laboratory and electrophysiological examinations can be used to confirm the diagnosis. On this aspect, we performed electrophysiological evaluations in-cluding nerve conduction studies to all diabetic patients suffering from neuropathic complaints using standard techniques [8] . Among 62 patients with neuropathic complaints, 22.6% of them had normal electrophysiological findings, while 77.4% had abnormal results consistent with sensorimotor neuropathy. As known from the literature, distal symmetrical sensory neuropathy is the most common form of diabetic neuropathy [5] [6] . Diabetic sensorimotor neuropathy is a small fiber neuropathy and it has a rare electrophysiological detect ability encountering 10% of the all diabetic population [18] . Since we detected abnormal electrophysiological results suggesting sensorimotor neuropathy in 77.4% of our patients, we attributed this high rate to the profile of our study group, in which all patients had neuropathic complaints and clinically confirmed diagnosis of diabetic neuropathy.
In our study, there was a significant relationship between the PQAS and HbA1c levels, and disease duration (p < 0.004, and <0.001, respectively). As demonstrated in our study, a previous study revealed that prolonged disease duration and poor glycemic control are the important factors with worst pain scores in PDN [19] [20] .
This wide spectrum of symptoms from pain to paresthesias in PDN may lead to anxiety, mood changes, impaired physical and/or emotional functioning, and sleep problems that interfere with the daily and diurnal activities of patients causing disability and a deterioration in the quality of life of patients.
On this aspect, we aimed to evaluate the burden of PDN on the QOL of patients with diabetes by assessing the possible relationship of pain on disability and QOL.
Similar to a previous study demonstrating the role of pain leading to disability in patients with diabetic neuropathy [17] , our results revealed that the disability measured with BDQ increased, as the scores of PQAS increased in PDN (r = 0,454; p = 0,000), and the disability was more likely to be related with age and prolonged disease duration (r = 0.500; p ≤ 0.001, r = 0.308; p = 0.015, respectively).
Similar to our results revealing a statistically significant negative correlation between pain and all domains of SF-36, a previous study reported that severe peripheral neuropathy was associated with significantly lower scores across all domains physical and mental [21] . Since most of the previous studies investigating peripheral neuropathy and quality of life have reported associations with physical component scores [22] - [24] . Only a few reports including our study as well, revealed global reductions in QoL scores [21] . Furthermore, we found a significant worsening in all domains of SF-36 in patients with painful diabetic neuropathy confirmed with abnormal electrophysiological evaluation results, in particular. Suggesting our results, a previous study revealed statistically significant lower values in patients with PDN in all domains of SF-36 [25] . Some other studies demonstrate a significant alteration in physical, mental and general health components of OQL in patients with PDN [26] .
When we further analyzed the effects of neuropathic symptoms which are defined in PQAS on the domains of SF-36, we found that pain as well as deep pain and surface pain, sharp, numbness, tingling, cramping, aching, tender, hot, dull, and radiating pain have negative effects on QoL, while itchy, unpleasantness, and shooting pain had no effect on SF-36 and did not deteriorate the QoL of patients. However, a previous study revealed mild to moderate deterioration in QoL of patients with diabetic polyneuropathy without any difference in the scores of physical and mental domains of SF-36 [27] .
Conclusion
In conclusion, as a microvascular complication of diabetes, PDN is a challenging and distressing burden due to its chronic and painful symptoms that diminish the QoL of patients. In order not to overlook and prevent this disabling complication, it is important to encourage clinicians to better identify patients with PDN in diabetic population via questioning all complaints of patients with diabetes, and to make further investigations if needed. This broad perspective in the evaluating the patients with diabetes may give a chance to better identify and manage the diabetic neuropathy complication, and to improve the QoL of patients with diabetes.
